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This article is an abstract of the book 'Geo-communication and information design' 
(Brodersen, 2008;  see the book's homepage  www.geokommunikation.dk/english.htm  for 
further information). The work involved in the book was inspired by the author's sense of 
wonder that there were apparently no existing theories, models etc. capable of identifying 
and choosing the content of information in systematic and controlled fashion with a view 
to achieving geo-communication – with a view to achieving agreement regarding issues 
and their locations. The concrete question on which the book is based is how to choose 
content A rather than content B in systematic and controlled fashion. The book contains a 
wide range of processes, procedures, factors, relations etc., all forming parts of a theory on 
geo-communication and information design. How do we decide whether to transmit con-
tent A or content B to another person? We make a decision. Making decisions does not 
normally give rise to difficulties, although a great deal of debate might occur during the 
decision-making process. But if the question is extended to include a demand for systemat-
ics and consciousness (control) in the procedure adopted, the whole issue becomes more 
complex. How do we decide to transmit content A or content B to another person on a sys-
tematic and controlled basis? The book 'Geo-communication and information design' seeks 
to provide an answer to this fundamental question. (Brodersen & Nielsen, 2006)
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The work involved in the book was inspired by the author's sense of wonder that there 
were apparently no existing theories, models etc. capable of identifying and choosing the 
content of information in systematic and controlled fashion with a view to achieving 
geo-communication – with a view to achieving agreement regarding issues and their locations. 
The concrete question on which the book is based is how to choose content A rather than 
content B in systematic and controlled fashion. The book contains a wide range of processes, 
procedures, factors, relations etc., all forming parts of a theory on geo-communication and in-
formation design.
How do we decide whether to transmit content A or content B to another person? We 
make a decision. Making decisions does not normally give rise to difficulties, although a great 
deal of debate might occur during the decision-making process. But if the question is extended 
to include a demand for systematics and consciousness (control) in the procedure adopted, the 
whole issue becomes more complex. How do we decide to transmit content A or content B to 
another person on a systematic and controlled basis? The book 'Geo-communication and in-
formation design' seeks to provide an answer to this fundamental question.
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1. Problem field
In extension of the fundamental question posed above, a number of additional questions 
can be identified. For instance, the question of how to ensure that users are confronted with 
the correct content in relation to the motivations on which choices of content are made during 
the transmission process. Once content A has been chosen systematically and in controlled 
fashion for a given transmission process, how can we ensure that this carefully chosen content 
reaches the end-user intact despite all the procedures, processes, databases, web services, links 
to other information etc. to which it is exposed along the way – how do we ensure that the 
end-user is correctly informed and equipped to perform the tasks which were the intention of 
the original message?
The objective of the book is to form a theory explaining (a) how the content of a given 
transmission can be chosen on a systematic and controlled basis, and (b) how the content 
chosen can be transmitted intact to the end-user.
But why is it necessary to discuss these issues? After all, more information is produced 
these days than ever before in the history of our planet, so surely we ought to have the content 
under control. However, after 28 years of searching for a basis for a systematic and controlled 
identification and choice of content, the author of the book is forced to conclude that no such 
basis exists – no theory, model or method for this purpose (e.g. in the literature) – and that the 
absence of such a basis sometimes has negative consequences. 
One example of the problem involves what are known as Location Based Services (LBS). 
On the one hand, after ten to fifteen years of research into LBS, influential researchers now 
claim that LBS will achieve a major breakthrough as soon as better batteries (batteries that last 
longer) can be found. On the other, Nokia and others have pointed out that the most important 
reason why LBS has failed to make a breakthrough is that nobody has yet discovered what 
tasks can be performed more effectively using LBS than using other existing media. To put it 
another way, in line with the objective of this book: nobody has yet discovered the content that 
could make LBS a success. The technology is both available and functional, but success has not 
yet been achieved. Despite this fact, the researchers are undismayed and continue to explore 
LBS – particularly its technical aspects. But there is never any discussion in the relevant journ-
als or at the relevant conferences of what to do with the actual content. The content is not 
deemed relevant – the demand for resources being one of the reasons for this. Another ex-
ample of the problem can be found in the world of municipal planning, where serious ques-
tions need to be asked about the relevance of content in relation to the inclusion of citizens in 
planning processes, for instance. There is no discussion in this field, either, of content in rela-
tion to use such as citizen inclusion. The book describes further examples of the fact that as far 
as actual content is concerned, fundamental problems exist justifying the research into actual 
content to which the book contributes.
Additional study of the literature from a range of subjects creating and transmitting in-
formation reveals that there is nowhere near the same kind of focus on the actual content as on 
the technical aspects of registration methods, the storage of information, algorithms, systems, 
distribution, web services etc. In relation to conventional geo-information subjects, develop-
ments (and thereby the basis of the problem) can be illustrated as shown in Figure 1.
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Figure 1. In conventional geo-information subjects, the focus during the past 28 years has been on posi-
tioning and IT systems, while the actual content has received far less attention.
One general feature in the literature is that it is assumed that 'there is a content'; after 
which theories, models and methods are used to describe how this existing content can be pro-
cessed in various forms (with a main focus on technical IT aspects). But the way the content 
has been chosen and the consequences of its origins are rarely discussed in the literature. In 
fact, the issues involved in creating the actual content – i.e. the relationship between 'reality' 
on the one hand and usage by end-users on the other – are only mentioned occasionally. Even 
when they are, the general conclusion is that although such issues are important, they have 
still not been explored. These conclusions are rare but specific, and they have been a major 
contributing factor in the motivation for writing the book.
One domain of the book can be described using the concept of geo-information. Almost 
all information is related to a location. The qualities of any location affect its phenomena, so a 
location also affects information about phenomena. As a result, it is interesting and important 
to focus on the domain of geo-information. The location itself may be any location – a virtual 
location or a position on the globe, for instance. Geographic co-ordinates are not necessarily re-
quired to describe a location. For instance, an organisational diagram could be seen as a map of 
an organisation, with locations such as 'just below the boss' – which is certainly an important 
piece of information in relation to the locations within an organisation! Another example is a 
location called 'underground trains in major cities'. There are maps of routes and stations in the 
underground trains in major cities. No geographic co-ordinates or similar indications are used 
to describe the locations involved, and yet the phenomena are spatial; in this instance spatial in 
relation to each other (via topological identification of location).
Justification for focusing on the issue of content can also be found in changes in society 
and Spatial Data Infrastructure (SDI), indicating that an actual paradigm shift has occurred. 
Cartography was the perfect discipline to use when it comes to expressing and transmitting 
geo-information. But the skills found in the domain of cartography are not sufficient to per-
form completely either the tasks of today or the tasks of the future. This is due to a variety of 
factors, including the fact that the systems of production and distribution have been democrat-
ised (in other words, everyone can play a part in them) without a corresponding intensification 
of the systematisation of information (which is the problem identified within information ar-
chitecture in particular). At the same time, the mobility of the labour force is increasing due to 
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changes in social structures and values, rendering it necessary to make knowledge of 'how to 
do things' explicit. Implicit knowledge is all very well in static or slowly changing societies. 
But in changeable social models such as those of the western world, implicit knowledge is in-
adequate. Knowledge must be made explicit (among other things because the labour force only 
remains at any given workplace for a relatively short period of time). Finally, technological de-
velopments mean that the degree of abstraction present when information is distributed is in-
creasing in general. This demands an increased focus on values and form because abstract is-
sues are less transparent than concrete ones.
2. Forming a theory
Owing to the lack of reference literature and other factors related to the issues addressed 
by the book, the academic method adopted is based on a thorough discussion of what phenom-
ena are, why it is interesting to deal with the description of phenomena, and how phenomena 
can be described. The basic idea is that people create content and information for the benefit of 
people. Consequently, it seems reasonable to describe the states and opportunities applying to 
people's descriptions of phenomena for use in a given application. As a result, the point of de-
parture is the humanities, which are combined in the models formed in the book with scientific 
principles (the principle of 'building bricks' and the principle of processes and states).
Figure 2. The theory of content architecture is formed based on input taken from the principles of both 
the humanities and the sciences.
Phenomenology states that objects that can be described or discussed are objects that are 
apparent to a consciousness: they are phenomena. The fundamental question of phenomeno-
logy can be expressed as follows: What can we know about objects that appear to our con-
sciousness, apart from the essential nature of such objects? In his own phenomenology, the 
American philosopher, mathematician and more Charles Sanders Peirce states that phenomena 
appear in three different states: firstness (zero-dimensio-nal state), secondness (one-dimension-
al state), and thirdness (poly-dimensional state). Classification of the states of phenomena 
makes it possible to systematically identify potentials associated with phenomena in relation to 
an imagined transmission to a user.
Philosophical   hermeneutics,  as   described   by   the  German   philosopher   Hans-Georg 
Gadamer (1986a, 1986b), develops the ideas of phenomenology and underlines that 'the state of 
truth' is achieved by understanding, which is one of the main issues in the fundamental ques-
tion of phenomenology outlined above: What can we know about objects that appear to our 
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consciousness, apart from the essential nature of such objects? An attempt is made to achieve a 
particular way of being (state of understanding) which is common to both the realising entity 
and the realised entity. Being as historicity means that whenever we read a text, for instance, 
this always occurs with a certain degree of prejudice which partially determines the meaning 
we derive from the text. While reading this prejudice is constantly being adjusted – tending 
towards the acquisition of complete meaning. The reader is influenced by the text, and the 
text's 'ontology' is influenced by the reader's historicity. The reader's expectations are modified 
as they are 'tested'. Based on this gradual adjustment of expectations (prejudice), the two 
parties manage to merge the horizons of their understanding, thereby reaching agreement 
regarding the issue at hand. In other words, they achieve understanding. They do not seek the 
objective truth, because it does not exist. Instead, they seek to achieve agreement on the issue. 
Understanding is the process in which horizons that are presumed to exist in isolation merge.
An attempt is made to achieve this merging of horizons via genuine conversation. One 
key element of genuine conversation is the ability to put yourself in the other person's place. 
Putting yourself in the other person's place requires that you have an interest in the case con-
cerned – in other words, it requires recognition of the fact that the issue you are trying to un-
derstand concerns yourself. The moment this happens, you start asking genuine questions 
about the information being provided. It is not possible to gain experience without asking 
questions. You have already asked a question when you understand the problems involved in 
an issue. Anyone who wishes to think must ask themselves questions. Understanding a text 
means understanding it as an answer to a question. Understanding involves using the text on 
the horizon of your understanding. For instance, understanding a rule involves using it in a 
concrete case – not merely being able to repeat it. Understanding is so closely connected to us-
age that it is tempting to say that the two concepts are the same.
One characteristic concept of phenomenology is the concept of intention. The perception 
of a phenomenon, whether material or immaterial, is influenced by the activity, project etc. on 
which you are embarking. This is the origin of a basic principle in the book: there is always an 
objective in any human activity – in other words, a teleological viewpoint. Any change re-
quires motivation (because it is easier and more convenient to refrain from changing). Natur-
ally, motivation and the goal of the change in question influence the way in which phenomena 
are approached. Consequently, it is essential to see every description of a phenomenon in con-
nection with its usage, in connection with the activity in question. In fact, it is meaningless to 
describe a phenomenon without considering it in connection with its usage.
Communication theory describes how communication is carried out, and what elements 
are involved in communication. Owing to uncertainty regarding definition of the concepts used 
in various communication theories, and to differences regarding the objectives of standard 
communication theories and the objectives of this book, the book contains a new, unique mod-
el of communication. With reference to philosophical hermeneutics, a distinction is drawn 
between transmission and communication, with transmission taken to mean the transmission 
of a message (information) and communication taken to mean the achievement of agreement 
on the basis of a number of transmissions. The transmission model has been developed with 
particular reference to the communication models of Shannon and Weaver (1949), Antonín 
Koláčný (1969) and Umberto Eco (1972). One significant characteristic of all the communication 
models that have been examined is that they do not distinguish (explicitly, at least) between 
process and state. This distinction is an important element in the transmission model used in 
the book 'Geo-communication and information design'. The addition of the principle regarding 
processes and states creates a good deal of clarity regarding the transmission procedure.
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Figure 3. Transmission model applying to a single transmission. Communication, taken to mean the 
achievement of agreement, requires a number of transmissions. The two parties (the 'producer' and 
the 'user') may be either two people, or one person looking for a decision-making basis via a web 
service, for instance. The two parties take turns to play the roles of producer and user respectively.
Figure 4. Communication, taken to mean the achievement of agreement, takes place on the basis of a 
number of transmissions. Agreement is reached on one or more aspects of the issue concerned, 
but not necessarily in all respects. If agreement is reached regarding the location of the issue, we 
talk of the achievement of geo-communication. 
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The transmission model consists of processes and states. One of the conditions on which 
the attempt to merge horizons of understanding depends is that the states involved are compar-
able. This means that the states in question must be described in a systematic fashion, using a 
template or 'rule', for instance. The states included in the transmission model are described us-
ing the template or rule provided in the model of states, which has been developed on the basis 
of Peirce's phenomenology and semiotics. Peirce's phenomenology focuses on the classification 
of phenomena in states, but the focus of Peirce's semiotics is the signs which make phenomena 
apparent. A phenomenon appears by using three signs: the referent, which is the object (not in 
all respects, but with regard to a specific idea); the representamen, which is a sign conveying a 
message about the object; and the interpretant, which is the sign of awareness of the 'image' of 
the object in question. Assuming that a phenomenon can be found in any of the three states 
mentioned above, the model outlined below can be drawn up (Figure 5). This model is the 
model of states. Each of the nine cells in the diagram contains and describes a sign, which con-
stitutes a phenomenon when taken in combination with two other signs from each of the two 
other columns. 
Figure 5. The model of states is a template or rule used to describe the states involved in the transmis-
sion model. The model of states is based on Peirce's phenomenology and semiotics.
The dimensions in these states delineate the limits regarding the options available when 
combining the nine signs included in the model of states. There is a certain degree of 
progression from left to right in the model of states, so it is obvious that at best it will only be 
possible to maintain either the dimension or level of state. It is not possible to add further in-
formation in a single transmission. The arrows in the model of states describe these limitations, 
so it is clear that there are ten types of phenomenon available when categorising and 
describing phenomena.
The model of states can also be used as a model for the analysis of phenomena (produced 
by signs). In order to achieve transmission, the producer must make sure that all nine types of 
phenomenon are present in the information being transmitted, since the type of phenomenon 
available to users is not apparent in advance. In other words, users are entitled to use any of 
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the ten types of phenomenon they please – so producers must make all ten types of phenomen-
on available to them. In principle, ideal transmission (and communication) consists of all nine 
signs, which make all ten types of phenomenon possible, and which allow users the access to 
all the states of phenomenon to which they are entitled.
Transmission starts when a producer explores opportunities for finding relevant data 
among objects in reality. With a view to creating information in accordance with the identity 
of a given project, a selection process is then carried out to reduce the infinite variety of reality 
to a chosen content. These are the producer's initial processes. Exploration and selective choice 
take place based on the producer's idea of the way an ideal user would use a prototype, and in 
particular based on the planned use of the information in question. In relation to this, New 
Rhetoric (cf. Chaïm Perelman, 2005) points out that this does not happen in relation to a partic-
ular audience – instead, it happens in relation to a universal audience imagined by the produ-
cer. The producer also imagines that the action concerned is carried out on a rational basis. In 
other words, a model is created to show how an imagined, ideal user will use the information 
in question.
In addition, New Rhetoric (cf. Jensen, 2005) points out that communication requires an 
agreement of codes, an idea which is in line with the code agreement mentioned in some mod-
els of communication – for instance the model presented by Umberto Eco (1972). A message 
between the two parties in a single transmission is also a state (not a process); so as shown in 
the model of states the presence of firstness, secondness and thirdness is required. As a result, 
messages between the two parties must consist of two code agreements: one related to the dur-
ability of the argumentation (whether the claim is true, logical, relevant and credible), and one 
related to aspects of signalling (language and other standards, for instance). The two code 
agreements (firstness and thirdness respectively) accompany the essential information or claim 
(secondness).
The transmission model is also based on the principle that any transmission can be 
viewed as an argumentation (as propounded by Stephen E. Toulmin, 2003). The transmission of 
a message or information takes place with a view to influencing a receiver or user respectively. 
Not necessarily (or at least hopefully not) with an evil purpose, but simply with a view to in-
fluencing the other party's horizon of understanding in order to achieve the merging of hori-
zons or agreement of philosophical hermeneutics. When a conversation starts, or when we visit 
a web service with a view to acquiring information equipping us to perform a given task, in 
principle this takes place on the assumption that there is a wish to expand or change our hori-
zon of understanding. If this is not desirable, there is no reason to initiate a conversation – un-
less we merely wish to give other people the opportunity to admire us, as indicated by Søren 
Kierkegaard (1948) in 'Synspunktet for min Forfatter-Virksomhed' ('The Point of View of My 
Work').
3. Concretisation
The established theory, as described in the three models shown in Figures 5, 4 and 3 (the 
model of states, the geo-communication model, and the transmission model) is abstract by 
nature; so it is not particularly useful in terms of taking action. With reference to Peirce's phe-
nomenology, the established theory can be described as thirdness. Thirdness is followed by 
secondness, a concrete action. Consequently, in the third section of the book the first steps are 
taken towards describing a principle procedure for a producer (of information with a view to 
achieving geo-communication).
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This description of a principle procedure can be described as information architecture, 
and is linked with existing technical sciences such as system development, data modelling, 
graphic design, distribution modelling etc. As a result, the description of procedure primarily 
involves describing the position of these technical activities in relation to the transmission 
model, and thus in relation to each other (for instance in terms of their links, internal relation-
ships), by describing the maintenance of input and output from the processes respectively. 
Once again, the principle is that processes and states relieve each other in a constant interplay.
The producer's position can be described as being between two interfaces; facing an ob-
ject in the real world on the one hand, and facing a user with his horizon of understanding on 
the other, cf. Figure 6. In relation to an object in reality, the producer asks, observes and selects. 
In relation to the user, the producer codes his message. To do this, the producer has his own in-
ternal interfaces as well, handling these two types of activity.
Figure 6. The producer is located between two interfaces, facing an object in the real world on the one 
hand and facing a user with his horizon of understanding on the other. The producer also has 
his own internal interfaces.
The point of departure for the producer's procedure is the project identity (including pur-
pose and target group), on the basis of which the producer value models (analyses, observes, 
asks and – based on the idea of a prototype outlined above – describes a model of interaction). 
From this point onwards, in principle two parallel processes occur: on the one hand domain 
modelling and semantic generalisation are performed with a view to identifying the relevant 
types of information; and on the other a system is developed for handling data or information 
by use-case modelling, data modelling and systems design. Subsequently, the two procedures 
are combined with the actual data or information in information processing, creating a systems 
output. The systems output is provided with an expression which can be distributed.
The description of the principle procedure is contained in a diagram, because the real-life 
situation of a producer is influenced by conditions, constant changes in these conditions, rela-
tions, iterations etc. which cannot be truly 'captured' in a model. The models of transmission 
and information design are beautifully simple and clear – but they cannot reflect the reality 
faced by a producer. This is why the model of information design is categorised as a model and 
not a method. An attempt has been made to indicate the position of the various processes and 
states as precisely and carefully as possible in relation to the transmission model; but this too 
has limitations because in practical everyday life the separation of activities and states is not 
necessarily possible. Indeed, perhaps such a separation is not even always desirable.
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Figure 7. The basic principles of information design. The model shows the basic principle of combining 
processes and states with regards to concrete information design. The figure is available in 
more detailed versions on the book's homepage (www.geokommunikation.dk/english.htm). 
Figure 8. The model of information design. A model for a principal procedure for the information flow 
of a producer of information with a view to geo-communication. The figure is available in 
more detailed versions on the book's homepage (www.geokommunikation.dk/english.htm). 
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The technical sciences in relation to traditional geo-subjects focus to a large extent on IT 
aspects in the overall procedure. As a result, in the development of the procedure description 
(the more detailed versions of the model in Figure 8; see the book's homepage) separate meth-
ods have been developed for handling the initial processes in particular, value modelling in 
which the producer observes, explores and selects.
4. Conclusion
The work involved in this book was inspired by the author's sense of wonder that there 
were apparently no existing theories, models etc. capable of identifying and choosing the con-
tent of information in systematic and controlled fashion with a view to achieving geo-commu-
nication – with a view to achieving agreement regarding issues and their locations. The con-
crete question on which the book is based is how to choose content A rather than content B in 
systematic and controlled fashion.
The book contains a wide range of processes, procedures, factors, relations etc., all form-
ing part of geo-communication. On the one hand, it would be easy to feel somewhat depressed 
and inferior when confronted with so many processes, procedures, factors, relations etc. which 
need to be understood and utilised correctly by anyone wishing to be a good geo-communica-
tion producer. The task seems insurmountable, because the number and complexity of these 
processes etc. is unreasonably high. On the other hand, we must assume that geo-communica-
tion is actually performed more or less consciously by producers based on all these processes, 
procedures, factors and relations. Umberto Eco deals with this paradox excellently in 'Kant and 
the Platypus' (2000), pointing out that we do seem to be able to survive in a world which is ap-
parently immensely complex. 
The empirical data connected to the established theory has been collected thanks to a 
partnership with (Denmark's National Survey and Cadastre), where the theories and models 
including the information design model have been tested in relation to an actual, specific do-
main. This project has already resulted in a standard for the information architecture of the 
map domain of the National Survey and Cadastre. This standard is based on the more concrete 
parts of the book – the information design model with its appurtenant descriptions including 
other relevant aspects of the theory in the book. So far the trial must be described as a success, 
since no insurmountable barriers have been encountered as yet. At the time of writing, the 
standard is being used as the working basis of a major development project at Denmark's Na-
tional Survey and Cadastre on behalf of the Danish armed forces. This project will provide the 
first real impression of the soundness and usefulness of the theory presented.
The book's analysis of the literature and other explicit knowledge demonstrates that the 
traditional geo-subjects have only focused on the issues contained in the primary objective of 
the book to a limited extent. In principle, with regard to the relevance of the book it is certainly 
thought-provoking that the topic and problem respectively have aroused so little interest until 
now in the traditional geo-subjects. In relation to the book, this raises the question of why the 
traditional geo-subjects should suddenly start showing interest in the issues contained in the 
theory of the book. After all, until now these issues have not even been on the agenda of the 
geo-world. No direct answer is given to this question. But the task has been completed and 
published all the same, based on the fact that leading figures in the world of the geo-subjects 
(Scott Morehouse (2004), Alan MacEachren (1995), John Keates (1996), and Daniel Montello 
(2002)) have explicitly expressed the same sense of wonder as that expressed in the book: there 
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are no theories and models focusing on the relationship between the elements of reality and 
the information being transmitted to users. Consequently, despite the above-mentioned con-
trasts and the lack of focus on this issue, it can be assumed that the topic and results of the 
book do have a future. On the other hand, there is no doubt that the practical use of the results 
of the book requires one or more interpretive, processing links between the abstract-theoretical 
content of the book and the content of practical everyday life.
One additional aspect that needs questioning is that the traditional geo-subjects undergo 
so little user quality control (if they undergo any at all). Imagine what would happen if manu-
facturers of aircrafts, medicine and cars failed to perform user quality control before starting to 
mass produce their products. There would be an outcry! The same need for user quality control 
should apply to the geo-world. If we wish to find out whether the work we have done is good, 
average or even poor, we must first be able to define our quality criteria. And to define quality 
criteria, we need to be able to recognise and describe procedures, processes and states.
Much could be said about the lifetime of the content of the book. It must be assumed that 
the lifetime of the concrete, principal procedure description in the book is shorter than the 
book's thirdness or theory formation, which has a general and abstract character. The concrete 
everyday life in a producer's domain is subject to constant change, particularly in IT-associated 
domains such as geo-information and geo-communication. Consequently, it must be assumed 
that the processes involved in the information design model, for instance, dominating the third 
section of the book, have a limited lifetime. On the other hand, the second section of the book 
on theory formation may well have a much longer lifetime because this theory formation is on 
a general level and is largely independent of technology. The problem field, which is the first 
section of the book, hopefully has a very short lifetime – and the content of the book will hope-
fully contribute to this. We can only guess whether it will be possible to reduce the lifetime of 
the problem field – only time will tell. (Peirce, 1994, 1998, 1992)
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